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DETAILED ACTION 

Application Status 

Claims 1-17, 19-21, 23, 27-32 and 38-45 are currently pending in this application. 

Since, claims submitted on 7/8/2008 and 2/8/2008 are identical, the Examiner will 
consider claim submitted on 2/8/2008 only. 

In response to a previous Office action, a final action (mailed on December 28, 
2007), Applicants filed an amendment on February 8, 2008, amending claims 1 , 5-7, 1 0, 
13, 17, 21, 27, 30, 39 and 41-45, canceling claims 18 and 22 is acknowledged. Claims 
27-32 and 44-45 remain withdrawn, and claims 24-26 and 33-37 remain cancelled. 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on April 
22, 2008 has been entered. 

Claims 1-17, 19-21, 23 and 38-43 are under consideration and are present for 
examination. 

Applicants' arguments filed on 2/8/2008 and 7/8/2008 have been fully considered 
but are not deemed persuasive to overcome some of the rejections previously applied. 
Rejections and/or objections not reiterated from previous office actions are hereby 
withdrawn. 

New-Claim Rejections - 35 U.S.C. §112 
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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

Claims 1-4, 16-17, 19, and 41 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. Claim 1 is indefinite in the 
recitation of "SEQ ID NO: 2 mutated with at least one or more mutations in an amino 
acid residue selected from the group consisting of W433, E432 and M439", which is 
confusing. It is not clear to the Examiner whether the mutations are limited to mutations 
at residues W433, E432 and M439 of SEQ ID NO: 2 only or including others. The 
rejection can be overcome by rewriting the phrase as "SEQ ID NO: 2 mutated at an 
amino acid residue or residues selected from the group consisting of W433, E432 and 
M439 and combinations thereof. Accordingly, claims 3-4, 16-17, 19, and 41 are also 
rejected, as they are dependent on claim 1. 

Claims 1-4, 16-17, 19-21, 38-42 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. Claim 1 is indefinite in the 
recitation "a polypeptide having B-glycosidase activity ... said polypeptide having an 
optional mutation of a catalytic nucleophilic residue of active site", which is confusing. 
The specification teaches that a polypeptide having a mutation at catalytic nucleophilic 
residue at active site lacks beta-glycosidase enzymatic activity. The specification at 
page 10, line 1-6, teaches that mutating a nucleophilic residue at the active site of 
glycosidase enzyme results in converting a glycosidase enzyme to a glycosynthase 
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enzyme and that the variant enzyme lacks hydrolase activity. Accordingly, claims 3-4, 
16-17, 19, and 41 are also rejected, as they are dependent on claim 1. 



Maintained-Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Previous rejection of Claims 1-4, 5-15, 16-17, 19-21, 23 and 38-42 under 35 U.S.C. 
112, first paragraph, as failing to comply with the written description requirement is 
maintained. The claim(s) contains subject matter, which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

Claims 1-4, 5-15, 16-17, 19-21, 23 and 38-42 are directed to a modified polypeptide 
having beta-glycosidase activity, comprising (a) the amino acid sequence of SEQ ID 
NO:2 mutated with at least one or more mutations in an amino acid residue selected 
from the group consisting of W433, E432 and M439; (b) the amino acid sequence of a 
family 1 glycosyl hydrolase, comprising any mutation at least at an amino acid residue 
corresponding to at least one of W433, E432 and M439; and (c) a variant of (a) having 
beta-glycosidase activity and comprising any mutation in an amino acid residue 
corresponding to at least one of W433, E432 and M439 of SEQ ID NO:2, wherein said 
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variant has at least 95% identity to SEQ ID NO:2 over the entire length of the sequence 
of SEQ ID NO:2 and the polypeptide having an optional mutation of a catalytic 
nucleophilic residue of the active site. Claim 41 recites the polypeptide of claim 1, 
wherein said polypeptide comprising an amino acid sequence selected from: (a) the 
amino acid sequence of SEQ ID NO:2 comprising a mutation in at least one of W433, 
E432 and M439; and (b) the amino acid sequence of a family 1 glycosyl hydrolase, 
comprising a mutation at an amino acid residue corresponding to at least one of W433, 
E432 and M439 of SEQ ID NO:2; wherein said polypeptide further comprises a mutation 
of a catalytic nucleophilic residue of the active site. The rejection was explained in the 
previous Office Action. 

Applicants argue that the specification teaches a representative number of 
species within the claimed genus and the claims are directed to polypeptides having at 
least (3-glycosidase activity. This recitation, along with corrective amendments to clarify 
the nature of the mutations in the polypeptide as compared to the amino acid sequence 
of SEQ ID NO:2, complies with the written description requirement because such 
modified polypeptides were in the possession of Applicant when this application was 
filed. 

Applicant's arguments and amendments to claims have been fully considered but 
are not deemed persuasive to overcome the rejection on written description issues. 
Examiner acknowledges amendment to the claims, however the amendment does not 
give enough structural feature of any mutation in SEQ ID NO: 2, i.e. unlimited number of 
mutations in SEQ ID NO: 2 including at least one of W433, E432 and M439 due to the 
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recitation "the amino acid sequence of SEQ ID NO: 2 mutated with at least one or more 
mutations", and " the amino acid sequence of a family 1 glycosyl hydrolase mutated at 
an amino acid residue corresponding to at least one of W433, E432 and M439" as well 
as a mutation of a catalytic nucleophilic residue of the active site of the modified 
polypeptide having qlycosidase enzymatic activity , which is required for fulfilling written 
description requirements. Claim 1 part (a) and (b) does not have any structural feature 
at all, which is very broad. The term "SEQ ID NO: 2 mutated with at least one or more 
mutations" includes mutation of any number of amino acid residues of SEQ ID NO:2 or 
the family 1 glycosyl hydrolase in addition to the alteration at the recited the amino acid 
residues, i.e. W433, E432 and M439, and results in any structure of said modified 
protein. Furthermore, " any mutation of a catalytic nucleophilic residue of the active site 
of the modified polypeptide of SEQ ID NO: 2 having qlycosidase enzymatic activity" is 
not described as it is in fact directly contradictory to the teaching of the specification. 
Indeed, the specification at page 10, line 1-6, teaches that mutating a nucleophilic 
residue at the active site of glycosidase enzyme results in converting a glycosidase 
enzyme to a glycosynthase enzyme and said mutant protein does not have any 
glycosidase activity, which is inconsistent to the claimed invention and such recitation 
makes the claim lack of necessary glycosidase functional feature. Therefore, one of skill 
in the art would not know the specific structure function correlation of the modified 
polypeptide to practice the claimed invention. As discussed in the written description 
guidelines the written description requirement for a claimed genus may be satisfied 
through sufficient description of a representative number of species by actual reduction 
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to practice, reduction to drawings, or by disclosure of relevant, identifying 
characteristics, i.e., structure or other physical and/or chemical properties, by functional 
characteristics coupled with a known or disclosed correlation between function and 
structure, or by a combination of such identifying characteristics, sufficient to show the 
applicant was in possession of the claimed genus. A representative number of species 
means that the species, which are adequately described are representative of the entire 
genus. Thus, when there is substantial variation within the genus, one must 
describe a sufficient variety of species to reflect the variation within the genus. 
Satisfactory disclosure of a representative number depends on whether one of skill in 
the art would recognize that the applicant was in possession of the necessary common 
attributes or features of the elements possessed by the members of the genus in view 
of species disclosed. For inventions in an unpredictable art, adequate written 
description of a genus, which embraces widely variant species, cannot be achieved by 
disclosing only one species within the genus. The specification teaches a single 
representative species of SEQ ID NO: 2 and few mutant proteins having few mutations. 
The genus of modified polypeptide of SEQ ID NO: 2 having any mutation at position 
W433, E432 and M439 is structurally diverse as it broadly encompasses many mutants 
and variants comprising beta-glycosidase activity having different structures. As such, 
the disclosure is solely of functional features coupled with minor structural feature that 
may or may not present in all members of the genus is insufficient to be representative 
of the attributes and features of the entire genus (structure and function). Claims 38-42 
are included in this rejection because of the recitation "said polypeptide having an 
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optional mutation of a catalytic nucleophilic residue of the active site" in claims 1 and 41, 
upon which claims 38-40 and 42 depend. The specification at page 10, line 1-6, teaches 
that mutating a nucleophilic residue at the active site of glycosidase enzyme results in 
converting a glycosidase enzyme to a glycosynthase enzyme and said mutant protein 
does not have any glycosidase activity, which is inconsistent to the claimed invention 
and such recitation makes the claim lack of necessary glycosidase functional feature. 
Therefore, the rejection is maintained. 

Maintained - Claim Rejections - 35 U.S.C. § 112 

Previous rejection of Claims 1-4, 5-15, 16-17, 19-21, 23 and 38-42 under 35 
U.S.C. 112, first paragraph, on enablement requirement is maintained. This rejection 
has been described at length in previous Office Action. The rejection is maintained for 
the following reasons. 

Applicants argue that the specification enables the skilled artisan to practice the 
claimed invention. The claims are directed to polypeptides having at least B-glycosidase 
activity. This recitation, along with corrective amendments to clarify the nature of the 
mutations in the polypeptide as compared to the amino acid sequence of SEQ ID NO:2, 
complies with the enablement requirement because it would not require undue 
experimentation to make and use such modified polypeptides. 

Applicant's arguments have been fully considered but are not deemed 
persuasive to overcome the rejection of claims on scope of the enablement issues. The 
specification, while being enabling for a modified polypeptide of beta-glycosidase of 
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SEQ ID NO: 2 having beta-glycosidase activity comprising a mutation at M439 
(methionine at 439 position) to C439 i.e. M439C, does not reasonably provide 
enablement for any variant polypeptide having any number of mutations at any positions 
of SEQ ID NO: 2 or any polypeptide having beta-glycosidase activity and an optional 
mutation of a catalytic nucleophilic residue of the active site of SEQ ID NO: 2 or family 1 
glycosyl hydrolase. The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the 
invention commensurate in scope with these claims. 

Amended claims still read on any modified polypeptide comprising any number of 
mutations in SEQ ID NO: 2 including at least one of W433, E432 and M439 of SEQ ID 
NO: 2 having qlvcosidase activity (claims 1. 5 and claims 2-4, 6-17, 19-21, 23 and 41 
dependent thereon) and "a polypeptide having beta-glycosidase activity and any 
mutation of a catalytic nucleophilic residue of the active site" of the polypeptide because 
such mutation will make the polypeptide have no beta-qlvcosidase activity (claim 1-4. 
16. 17. 19-21. and 38-42). The term "SEQ ID NO: 2 mutated with at least one or more 
mutations" includes mutation of any number of amino acid residues of SEQ ID NO:2 or 
the family 1 glycosyl hydrolase in addition to the alteration at the recited the amino acid 
residues, i.e. W433, E432 and M439, which results in any structure of said modified 
protein. In addition, the recitation "the polypeptide having an optional mutation of a 
catalytic nucleophilic residue of the active site", would make the enzyme having no 
beta-glycosidase activity, which is contradictory to the claimed invention. One of 
ordinary skill in the art would not practice the claimed invention without knowing the 
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specific structural feature of claimed modified polypeptide correlated with functional 
feature, which would require undue experimentation. As mentioned in the previous 
Office Actions, Claims are so broad as to encompass a modified polypeptide having 
beta-glycosidase activity comprising any number of mutations at any position of SEQ ID 
NO: 2, wherein a mutation in at least one or more of positions of W433, EE432 and in 
M439 is included or an enzyme having family 1 glycosyl hydrolase activity comprising 
any mutations, wherein a mutation in at least one or more of the positions of W433, 
EE432 and in M439 is included or any mutation of a catalytic nucleophilic residue of the 
active site" of the polypeptide having beta-glycosidase activity . 

The scope of the claimed invention is substantially broad in the context of 1) any 
mutation at any positions of SEQ ID NO: 2 (part (a)) having beta-glycosidase activity; or 
2) any mutation at any positions of a family 1 glycosyl hydrolase activity, which includes 
many mutants or variants (part (b)). 

The specification clearly requires that one of ordinary skill in the art know or be 
provided with guidance for the selection of which of the infinite number of glycosyl 
hydrolase have the claimed property. Without such guidance one of ordinary skill would 
be reduced to the necessity of producing and testing all of the virtually infinite 
possibilities. This would clearly constitute undue experimentation. While enablement is 
not precluded by the necessity for routine screening, if a large amount of screening is 
required, the specification must provide a reasonable amount of guidance with respect 
to the direction in which the experimentation should proceed. Such guidance has not 
been provided in the instant specification. As previously stated the applicants have not 
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provided sufficient guidance to enable one of ordinary skill in the art to make and use 
the claimed invention in a manner reasonably correlated with the scope of the claims 
broadly including a modified enzyme of SEQ ID NO: 2 having any number of mutations 
including at positions W433, E432 and M439 of SEQ ID NO: 2 having family 1 glycosyl 
hydrolase activity because the specification does not establish: (A) regions of the 
protein structure which may be modified without affecting beta glycosidase activity; (B) 
the general tolerance of glycosyl hydrolase polypeptides to modification and extent of 
such tolerance; (C) a rational and predictable scheme for modifying any amino acid 
residues of the polypeptide with an expectation of obtaining the desired biological 
function; and (D) the specification provides insufficient guidance as to which of the 
essentially infinite possible choices is likely to be successful. 

Claims 38-42 are included in this rejection because of the recitation "said 
polypeptide having an optional mutation of a catalytic nucleophilic residue of the active 
site" in claims 1 and 41, upon which claims 38-40 and 42 depend. The specification at 
page 10, line 1-6, teaches that mutating a nucleophilic residue at the active site of 
glycosidase enzyme results in converting a glycosidase enzyme to a glycosynthase 
enzyme and said mutant protein does not have any glycosidase activity, which is 
inconsistent to the claimed invention and such recitation makes the claim lack of 
necessary glycosidase functional feature for which the specification provides absolutely 
no guidance whatsoever. 

Therefore, the rejection is maintained. 
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Conclusion 

Claims 1-17, 19-21, 23, 27-32 and 38-45 are pending. 
Claims 27-32 and 44-45 are withdrawn. 

Claim 43 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Claims 1-4, 5-15, 16-17, 19, 23 and 38-42 are rejected. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Iqbal Chowdhury, Ph.D. whose telephone number is 
571-272-8137. The examiner can normally be reached on 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nashaat T. Nashed can be reached on 571-272-0934. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Iqbal Chowdhury, PhD Patent Examiner 
Art Unit 1652 (Recombinant Enzymes) 
US Patent and Trademark Office 
Remsen Bldg., Rm. 2B69, Mail Box. 2C70 
Ph. (571)-272-8137, Fax. (571)-273-8137 
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